e Ao ﬁ M (7308 ca £ (ARFEIUE) FSTA
b ™ a ¥ AAE S BRI SR IS T HEFHIOBTICSTPCD

® B I 4 M =® SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY EABCET RCCSEEIZUFAREH
&ﬁ - B - ik - XTH - %E hEEYES R S inoMediEEIH hERHIZOERRA
hEEREET

HRE SRR TZARAC RIS IR . e M5

oW, F R, ENAY, aXE, BRA, KiE%k

Extraction Optimization and Its Inoxidizability and Hypoglycemic Properties in Vitro of Polysaccharide from Salvia
plebeia R. Br.

GUO Chang, LI Chao, HOU Mingming, BAI Meiyu, ZHOU Congcong, and ZHANG Haiyan

TELR R TE View online: https:/doi.org/10.13386/j.issn11002-0306.2021120280

T BRI A HAB S TR

Articles you may be interested in

SRR . K2 B KL B i s AR R A
Antioxidant and Hypoglycemic Activities of Mulberry Leaves Extract,Tea Polyphenols and Their Compounds
B Tl RHL. 2018, 39(21): 299-305

PRS2 E G VR DR Rl B T A B e A
Optimization of Polysaccharide from Okra by Slowfreezing—Microwave Assisted Extraction Method and Its Hypoglycemic Activity
B TR 2021, 42(4): 161-167

SRR 2 Z WA i L IR BCT AU B RS A AL R AR 7

Optimization of Polysaccharides Extraction from Mulberry Leaves Fu Brick Tea by Response Surface Methodology and Its Antioxidant
Activities & Hypolipidemic Effects in Vitro

i TEHE. 2018, 39(18): 193-200
T BB K GEEA [RIAR AR AT S A RT3 U T35 P
Antioxidant and Hypoglycemic Activities of Different Parts Partitioned from the Ethanol Extract of Polygala fallax Hemsl

i TV RHE. 2020, 41(7): 55-59,64
AR Z W0 BRE A DA T 20 SRS b PR fig

Optimization of Enzymatic Biotransformation Process of Polysaccharides from Auricularia auricula and Its Hypoglycemic Performance
in Vitro

B TR 2019, 40(21): 203-209,230
U 3R 1 IR ) 8 S L R I T S A TS PRI 5

Preparation,Hypoglycemic and Antioxidative Activity of Peptide from Royal Jelly Protein
i Tl RHE. 2020, 41(17): 45-50,57




5 43 % 5 20 ) B Tk BHE Vol. 43 No. 20
2022 4F 10 H Science and Technology of Food Industry Oct. 2022
i, 2, BT, 45 75 RO 2 S U T 2 A0 A SO AR ST L B B M4 BT (0], & Tl R, 2022, 43(20):
211-219. doi: 10.13386/].issn1002-0306.2021120280

GUO Chang, LI Chao, HOU Mingming, et al. Extraction Optimization and Its Inoxidizability and Hypoglycemic Properties in Vitro of
Polysaccharide from Salvia plebeia R. Br.[J]. Science and Technology of Food Industry, 2022, 43(20): 211-219. (in Chinese with
English abstract). doi: 10.13386/j.issn11002-0306.2021120280

- TEZHEK -
TR S BRI T 2R I
fb. FemBEPE
545, A8 REANE, BEE, AN, HoE

(1.7 K F A A 21, 7 d 3 475000,
2. T TR A A F R I TR, AT 3 475000)

A4

NENIRTER)

H B ALK A KRR GEf s ik A T SRR T LR THAL, & T RAH S 4R T A Ao s
M AER AL, AL REN AN EMRIT IR, EREY, KRBEORERBRIEN: RIBREKA
4%, RIUEEN 100 C, #iRtbH 1:20 g/mL, st FH4T ZHFEH 2.86%. ARBUEGRERRIEN: Bk
KEH 03mol/L, RIGRZHA 100 °C, HikkH 1:15g/mL, EMHT ZHFER 7.15%. HAH 54T DPPH A
B AR K FRES A A 81.23% 4= 45.02%,  ABTS A & A 69 R KF%RE 55 H 88.70% #= 88.07%, 42 A M
BT (0;) BEAFREDABEHA 20% 42 25% L4, M o-F W BEIPH F 2 IRMA F 093, KA S A3
DPPH £ &y & 4= ABTS' & W A AR AL ) b s RAL 2 A&, A S4B A — 2690, A & R FIRE M A a-id by B
FpHE R, LSl Bt stk H R IL, ARIRAL B KAtk T ORI B HE P 4G vk HE Ao B AR AR, X T
AAHEEHERBELEEFWRE,

FRIR): HALYE B4R, RIBBUE, IR IGE, HBALIE, B 4k

FE5Y2S:Q946.3 XHkFRIREE: B XEHS:1002-0306(2022)20-0211-09
DOI: 10.13386/j.issn1002-0306.2021120280

Extraction Optimization and Its Inoxidizability and Hypoglycemic
Properties in Vitro of Polysaccharide from Salvia plebeia R. Br.

GUO Chang', LI Chao', HOU Mingming?, BAI Meiyu', ZHOU Congcong', ZHANG Haiyan""

(1.College of Life Sciences, Henan University, Kaifeng 475000, China;
2.Institute of Science and Engineering, Henan Kaifeng Institute of Science and Technology Media College,
Kaifeng 475000, China)

Abstract: Water extraction and alkali extraction were used to optimize the extraction process of polysaccharides Salvia
plebeia R. Br.. Antioxidant and hypoglycemic abilities of the two crude polysaccharides were compared in vitro. The results
showed that the best process of Salvia plebeia R. Br. polysaccharide by water extraction was as follows: The extraction
times were 4 times, the extraction temperature was 100 °C, the ratio of solid to liquid was 1:20 g/mL, and the yield of
polysaccharide was 2.86%. The optimal extraction process of Salvia plebeia R. Br. polysaccharide by alkali extraction
method was as follows: Alkali concentration was 0.3 mol/L, extraction temperature was 100 °C, solid-liquid ratio was
1:15 g/mL, and the yield of polysaccharide was 7.15%. The maximum scavenging rates of the two crude polysaccharides
on DPPH free radical were 81.23% and 45.02% respectively, the maximum scavenging rates on ABTS" free radical were
88.70% and 88.07% respectively, and the scavenging rates on superoxide anion (O}) free radical were maintained at about

20% and 25% respectively, the inhibition rate of a-amylase increased in a dose-dependent manner. The scavenging ability
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of water extracted crude polysaccharide on DPPH free radical and ABTS" free radical was higher than that of alkali

extracted crude polysaccharide. Both polysaccharides had certain O free radical scavenging activity and a-amylase

inhibition. In addition, through the comparison of infrared scanning spectra, it was found that the pyranose and carbonyl

groups in the alkali extracted crude polysaccharide were destroyed compared with those in the water extracted crude

polysaccharide, which may be the reason for the difference of their biological activities.

Key words: Salvia plebeia R. Br. polysaccharide; water extraction; alkali extraction; inoxidizability; hypoglycemic
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Table 1 Factors and levels of orthogonal experiment of water
extraction method
KF - - -
AARBORE (KD BARIURE(C)  C:oRitb(g/mL)
1 2 80 1:10
2 3 90 1:20
3 4 100 1:25

1.2.3.2 BR$EHGE  FERNE SRS I, R =
PRER =R 7 58, BERRRRR EL (A | $2IBGEE (B)
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Table 2  Factors and levels of orthogonal experiment of alkali
extraction method

S
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A: BB (mol/L)  B: JREGREE(C)  C: BRE K (g/mL)
1 0.1 80 1:10
2 0.2 90 1:15
3 0.3 100 1:20
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1.2.41 #rdEfhge4stl =% 0 h 2R - iR
RROL LI AR UESD, 2 IbRvE 2R, AT 2k
Trit. HAIBEPR S RO PRECT AR 20 mg,
PrA FERCHI A 0.2 mg/mL. FRAERZR A2 H]: I
ZIFEARER 0, 0.1, 0.3, 0.5, 0.7, 0.9 mL ET LA
Gh, FHZEMKEZRZE 1 mL, 1A 1 mL 5% S04
W, FHRUEYR 5 28 7040150, BN A B lZ S mL,
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y Pl A BEA R 2 o 45 2 0 bR v i £ [l
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T W SRR ISR, %; ¢ FRoasids Bla 5 2
T R 22 WS T MR B, mg/mL; V o
PEES AT, mL; n SRARIER MG REATEG m FRom 1L
BRI, o
1.2.5 14 BR A G ST
1.2.5.1 £04M6E AR T Wi R Z 0 A,
LT AN G A0 30 FH = vk 4 I 5 ( UATR D #EX, 7E
400~4000 cm™ " I PEEGE R PN IIAE o
1.2.52 A REAMOGE HART PR Z=
RS EC A 1 meg/mL AU, 16 2SR B e A 4l
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k. BUNFEMEE(0.05.0.1.0.2,0.4, 0.8, 1.6 mg/mL)
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AR AR BEFH Z2 WEXT a-UE A9 Bl A P01 238, BT U 0 Sy
BH-EXF RE . HUAS [F] ¥ % (0.05. 0.1, 0.2, 0.4, 0.8,
1.6. 3.2, 6.4, 12.8 mg/mL) I Z ¥4 1.2 mL, 5§
1.2 mL Y a-PERTEFIR ), 37 °C /KW 5 min )&,
SHA 37 °C 7K¥ S min 1Y 1% JEK 1.2 mL, 1B5)H
T 37 °C BYKHER, IV 15 min J&, SEEIIIA 2 mL
DNS R4 IE R, B7KIE 5 min A4S, VKOKITG
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K W KR a-TEB TN HIZR, %; A, TaFE
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INRER I N JE WG s Ao TS a-TEMTFEHly PBS
Jo B LI OGRS
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ZELSR B ARSI E AR 22 RN (X+s), BUH
SeiT R SPSS 25 #44:, il & B 2 7 25 One-way
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ANOVA 43#T e Z2 2l Rl B LA 2 Gei 2% A 6
WEMIER . P<0.05 FREAGGEE X,
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2.1 BERSW

2.1.1 JREEHE

2.1.1.1 EREEXTH RS R mszm BIE 1A 255
Z 5 LT LA Y, 195805 IR L i3 RS R,
RN LR 1:20 g/mL B3 3R B H R 1.71%.
XA TR A 2 W AR K R ] T 2 MR
MR T4 K, AR B A 3 DA AR 420 4 P9 A b
ZOWRUR R 2ZERIN, N T 2R P, B RS
FERAR IR 4 & 2 E Ly 25 R, PR 1:10. 1:20,
1:25 g/mL A TIERS 0.

2.1.1.2 $BORBOSH R BE 1B Al
1, BE 25 P BB S, A5 3R 5 B R S B
(P<0.05), N2 LB LS SR E, Mikg] 4 IRZ )5,
G RAMEAR R 2 (P>0.05), [KHitk, #EH 2, 3, 4 &K
AT IEAZ IS

2.1.1.3 FEHU AT RS R A mE 1C Al
01, PEHCE AL XA R A AN B 25 (P>0.05), iX 1] BB 2
KR 2R AT 4, 2R st o DR, RE R
IR E A 0.5 h, X3~ HABSEA 7 1ERZ 50 -

2.1.1.4 $REGRBEXTHHZ SR 52 & 1D fTLL
Y, B TR T, AR BN (P<0.05), $EHUE
Bk 100 °C B RIR BTN 2.49%,, =idXHasy
2 A IR B W, B TR, il s (P
HON PEHL 80, 90, 100 °C HHTIEAZIRE .

2.1.2 HREEEGE

2.1.2.1 ERE XRS5z BIE 1A aTLL
i, BEEENE LL R, A5 ik TR e, Akt
WILbR 1:15 B, 18 3R 5 K 3.55%. B i, $EH
1:10. 1:15. 1:20 g/mL A TIERSIRL .

2.1.2.2 PEHUECTHH PSR HE 1B 45
A 22 HR ) Es SR nT 0, DB T R BOR B AR5
JLTP AT o B AT GBI, BB AR A2 4 L i e IR
VER, B RIGINTR T 22059 B2, SCuG s S m 2
FEAEPY (R E AR . R A5 IR IO B [E 2
1 K.

2.1.2.3 PEEUATEI X PR R s m . K 1C 3R
HA, A5 3R B =5 P B Ta] 358 0 2. 55 (P<0.05) - Ft, 1535
2.5 h J5 19BN Ak, 256 S bR AR
J&, K ERE I (] [ >R 2.5 he

2.1.2.4 $EHUREEXPH 2SR5 E 1D
AT LG B, S5KBEBOEAEL, BEE PEIE BT, 1595
RN (P<0.05) . 7F 100 °C F, 15:% 5k 6.16%.
BB EHL 80, 90, 100 °C HATIEATIE

2.1.2.5 BB BE XL ZZBEAS AR AR ARV AT LA
{2 RN TELT 4E 3R | e R E S R hE
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Fig.1 Effects of solid-liquid ratio (A), number of extraction (B), extraction time (C), extraction temperature (D) and alkali
concentration (E) on polysaccharide yield

ZIR] W 2R, DT I 22 0 ) s B i AR R0,
Kl 1E v, BEE TR BE AR50, 1558508 ) 25 (P<0.05)
b RIEEaTRE . NEE RS RSRE, i
HePEEIAE] 0.2 mol/L J&, 1593 B3 A b (P>
0.05). HIEIERL 0.1, 0.2, 0.3 mol/L #F7IEASIES .
22 IEXRIELER
2.2.1 KARBUEIERSIREGEE R i = K ZFE =K
TERSRE RTINS . IERS L IR IR 3, 7225307
UL 4,

FH BB 2 AT, ik B 3 A BOML 22 AR R
2 R B IMEK IR A B>AS>C, $ R B K A
WORH ZEMHA SRR R, TR BGRBCRVENE LS a4
INo FELEENZE RAEZIGE, KL A w2 b A
PFEE T 20 AsBSC,, RMEBURECH 4 IR, $EBUREE
> 100 °C, BN 1:20 g/mL, 15254 2.86%+0.08%
2.2.2 TRIREGEEIE AR LS AT B =R &
KRGS R TG . IEAE LI R LR 5, 7
2E5TPTER LR 6.

# 3 KEREPUEIERC IS R

Table 3 Orthogonal test results of water extraction method

SES

RS i BnE ORI
1 1 1 1 1.26+0.10
2 1 2 2 1.8440.04
3 1 3 3 2.49+0.10
4 2 1 2 1.90+0.14
5 2 2 3 1.984+0.04
6 2 3 1 2.71+£0.13
7 3 1 3 1.96+0.42
8 3 2 1 2.07+£0.73
9 3 3 2 2.86+0.08
kl 1.86 1.71 2.01
k, 220 1.96 220
k, 230 2.69 2.14
R 0.44 0.98 0.19

H BT AT 6 I, X i 7 A5 A 22 S
AL KB IMEKIK R B>A>C, $E B BE XTI 75
RO WA FSE M RO, PR LER2 i i/ 7ELR
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Table 4 Analysis of variance of water extraction method

H#E TI1 285775 il A ¥y F(H PfH

A 0.309 2 0.154 9.926 0.097

B 1.549 2 0.775 46.454 0.021

C 0.055 2 0.027 1.648 0.378
R2E 0.033 2 0.017

5 BHRPUAIESSIRAS R
Table 5 Orthogonal test results of alkali extraction method

g R LR
ABASE  BREURIE  CRHRLL (%)

1 1 1 1 3.88+0.09
2 1 2 2 3.80+0.04
3 1 3 3 5.83+0.30
4 2 1 2 3.67+0.07
5 2 2 3 4.86+0.06
6 2 3 1 6.59+0.23
7 3 1 3 4.90+0.03
8 3 2 1 5.92+0.08
9 3 3 2 7.15+£0.11
K, 19.03 19.32 22.94
K, 23.42 22.14 24.19
Ky 27.24 28.22 22.59

R 8.21 8.91 1.60

6 BIRIQLTT M e
Table 6 Analysis of variance of alkali extraction method

WER  mEEFM AmE 5 Pl Pl

A 3.401 2 1.700 51.198 0.19

B 8.903 2 4.452 134.044 0.007

C 0.524 2 0.262 7.885 0.113
2= 0.066 2 0.33

Gk 2E RAEZ IS, DR 20 A b 2 Bl AR $ B T 2
R ABLC,, BIHEE M BE S 0.3 mol/L, $&: B iR A
100 °C, Bl bR 1:15 g/mL, 1530 7.15%+0.11%.
2.3 LIONRERIMNIERRT

2.3.1 ZrAMERE fRIE 2 nTEN, AKEEHL R AR AL
A AR I, BB 35 5 A RS — B B RE
Hl. PR Z8E5BITE 3299 F1 3283 cm™! A& a1
55 %) W IS4, A2 T O-H F1 N-H A% 1 45 92 3 X [A]
P, DRI, P RPRE Z HE PRI E 43 O-H A1 N-H,
S HHAE 1560~1508 em ™ [X[8] PN IGI M4, IRk 22
PEEE R TP ORE 78 N-H, BT PATE 3299 F1 3283 cm™ ! 4k
M Sh O-H IR AR PR 11430 PRRL Z 65 53 W 7E
2936 Fi1 2941 cm™ &by IR IESE: i Z2 045 F8 v i A
ik 14 C-H A 4ae sh5 |2 i, A it Wz il i Sk 22 6%
P4 RRAIE W e e Bl i A, K B A Z B AE 1739 em™!
A 1) 8 i 1A W WAE G, A B RE 1) v i B2 BT 7E 1900~
1650 cm™' X [E] PN, FR&h & 5H#aP7 v (g R3E, FREHOK
P Z R AT AE L. 1599 F1 1584 cm™' AbfY
W A SRy ¥ 36 | O-C=0 FYAEXT BRI 4 R 3, 1414
11391 em™ &by Ry 25 BT AL R BL-COOH 1Y

fh4a P sl , P4 F0AH 2205 505 A6 3 P A AT I W 0, 156
W HH 22 B 235 ¥ vh A AE RIS PR 25 49 ), /£ 1200~
1000 cm™ 7t Bl Y 19 5 I IBOHT J& e T 22 BE g Ha v C-
O-C F1 C-O-H ZH P Pesh 5 TS, tsh, £
1020 cm™" &b ARG S L IR A AR 4R PR B, [RIHHE
£4 890 F1 855 cm ' [ff T APALER BFFAE IS, X FBAK
P ZAEFREE A o RIS pAARIDS P, 7Em
FAH Z 3 DOV AT MR R () R W S, ST I N, ek
AR EI 35 W T Z B A R A R

(TEE2

IKPEZHE

A (%)

4500 40'00 35'00 30'00 25'00 20'00 15'00 10'00 560
PEEL (cm™)
K2 PRI BLL AN f 4 5]
Fig.2 Infrared spectrum scanning diagram of two crude
polysaccharides

2.3.2 AP RKEROGE T E AR TE
IR AEIX (220~300 nm) A 04 MR Mo, HA 5 Ay
R G A DG, PRI AR B SR A O RETHRT LU
SR PRGHURS I ZE WA it v 5 5 B A U S 1 AR TR
ZERMO E 3 hal LI HY, /K 0 Faede 22
TEIT 2 4G X (220~300 nm ) 3456 BH T W g, 15687
PRP ZE RS i AR 5 Vi 8 B L T R P

2.0

1.5 1
i i Lo
S o Bl 22 b
=

0.5

0.0 " " : )

200 250 300 350 400

PR (nm)
K3 PIRHLZ AR S AN g 4 5]
Fig.3 UV spectra of two crude polysaccharides

2.4 ENGEMRPEMEE M

2.4.1 DPPH FHENHEBRAETT HIE 4 A%, 7€ 0.05~
0.4 mg/mL [V 5 i [l PN, B 25 R 208 vk B ) 336 im,
X7 DPPH [ Hi L1478 5 38 422 AR 77 i 1) S 5t g
I(P<0.05) o PR 22 08 19 W 32 35 3] 0.4 mg/mL
B, W BR IR B B, 4300 81.23% Fl 45.02%, Uit
JE K FEAH ZWEFR R B s R R A E A 2%, miiaide
A R TR AR S IS BRI TR, T BRI IR
KT R S M S A R G e, KIEH 2
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X5k DPPH H H3£AY IC, *F 0.1260 mg/mL, TMiHs,
PR ZHEATE R B AL S 50%. K PEHH Z BT BR
DPPH H H LAY RE JJ I & Tk 220, IxX n] g i
SRR T Z2 RS B BE RS Y o

1004 ﬂ ﬂ “ g g
3 a a a
< 80
% 60
b
E 40 -
= v
& 20 A —— Kfer A
- —=— BREEHLZ A

04— T . . ; ;
005 01 02 04 08 16
FESHEE (mg/mL)

B4 WiFpHZ M DPPH A th 3T REE
Fig.4 Scavenging ability of two crude polysaccharides to
DPPH free radical

2.4.2 ABTS"HMHAIERAES]  HIE 5 ATAL, 7E 0.05~
0.4 mg/mL ¥ [ P, BEAE PR S0 e B i 14
Jin, —3E X ABTS H i 31975 358 157 52 SRR 77
B 3 M N (P<0.05) o 4 7K B AH 22 1 vk ik 31
0.2 mg/mL . ff$EAH 20 5% 0.4 mg/mL B, —
FIEBRRTAEIS 88.70% F1 88.07%, 5 Ve MUMHER
A1 FF, Uil —H AR S0 ABTS™ [ H FE bR
B 1o PIE XTI ABTS H 3L AY 1C, 4351 H
0.0841 1 0.1229 mg/mL.,

100 1

~'$;<j‘
80 : b
S

= 4 v
™ V¢

20 A - 7k%*ﬂ§’ﬁ§

—— BRI

015 . .

0.65 Ojl 0j2 0i4 0.8 1.6
RS (mg/mL)
K5 PR T ABTS H R TEBRRE

Fig.5 Scavenging ability of two crude polysaccharides to
ABTS' free radical

243 HBEMET(0,) A EEEREES] BE 6T
J1, ££ 0.05~1.6 mg/mL FIHEETEREIP, BE#E PR =
WA A B8 0, %O, F HH BT BRI AT W3S R
R4 (P>0.05) , 15 B F 53 B 4EFFAE 20% Fil 25% A2
A, a5 HES P HRAE (O 2B, SRRk
X Ve AR B, PR Z BT O, H H 3 A9 T B R A
F Ve (B EA — B A A FiE %R 11 .

2.4.4 FEIMPETEYE - TEMEGSE ] DLAESR 5 Pt
K /K Ak G W e fir Sk BB, S B0 5 2 ORImopE 9 T
o B, I o-E WA T, YRR KA S
IR, BEATRAS S OB T, S22 TR FIVEY T RUH IR

100 1
a 1 a a
§/ 80 1
£ -
60 1 —— KM
M TSR 2
*
= 40
=S a a a a a
E& a
W0{4—3— & L & 3
a a a a a a
0.05 0.1 0.2 0.4 0.8 1.6
FEMAR S (mg/mL)

K6 WIFIHLZ B B 7 A R R AE
Fig.6 Scavenging capacity of two crude polysaccharides to
superoxide anion free radical

TREIA SLTF-BE . 7R ARG IR TR, BT vE
(T HCTH4E, B T myr s RbgiAsss
B SR K R SRR 22 BH X R

fnE 7 R, 78 0.05~12.8 mg/mL [X [a] 2] 5 31
BT, FEHIE N 12.8 mg/mL B, PR 2T
a-TERY A B B KA HI 535020 20.15% Fi1 11.46%,
(VAR Z WX o- PR R —EIEIERH. 5
IKEEFH Z A L, BEERH 2 pH il e PR AR, B
Xof S HE I EEAR R ] B2 3 il 22 J i A
A RNT

— KEEZHE
| = BEEE

e}
(=)

(=)
S

a-TER R (%)
[33 B

S
!

0.65 Oil 012 0i4 0j8 116 3i2 6j4 12'.8
FESHEE (mg/mL)
Pl 7 PIRIHLZ NS - TRl 1 3 e
Fig.7 Effects of two crude polysaccharides on inhibition of a-
amylase

3 g

2R SCH AN 2R S0 AN TE ARG 4 IR R T /K2
FH AR Z MBI 7 A SO 2R i B T2, Bk
FEHGE AL T2 JRBORECH 4 U SR BURBE
100 °C; BRI A 1:20 g/mL, 183Kk 2.86%. Hd:
BOEFA BRI T 2220 9l 4 0.3 mol/L, $2Hk
FEA 100 °C, BHE LR 1:15 g/mL, 153K 7.15%, &
IKBEBGEAFRAG 2.5 fifo BAh, ASCHKH Sevag 75
%25 FUR RO RO 2 BE0Ef T4T A6 . Préafb
I PEFIRE MUBEEPEAFST . LT/MAR GG LS SRR, 7
HEATAUI L5, (AR 2B DT IR Rk
FLAA I ISCIEE, 330 AT RE i I T 22 S R B
AL B FEBH , PRI 22 Bl ELE B b A kT P,
IR B AR L Z2 M DPPH [ Hh 3 il e K i
B350 310 81.23% F1 45.02% . ABTS' [ 3 HL ) %
KIBFRFS Vo FERARIE, 435120 88.70% F11 88.07%
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